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4HE FOUR COMPOUNDS DETECTED 
MOST FREQUENTLY WERE THE 
HERBICIDES ATRAZINE AND 
METOLACHLOR AND THEIR 
METABOLITESDEETHYLATRAZINE 
AND METOLACHLOR %3!  
#ONCENTRATIONS OF PESTICIDES 
DETECTED IN THIS STUDY HOWEVER 
DID NOT EXCEED 3TATE OR &EDERAL 
WATERQUALITY STANDARDS FOR 
DRINKING WATER
4
0ESTICIDES AND 4HEIR -ETABOLITES IN #OMMUNITY 
7ATER3UPPLY 7ELLS OF #ENTRAL AND 7ESTERN 
.EW 9ORK !UGUST 
53 'EOLOGICAL 3URVEY  72)2 
$EPARTMENT OF THE )NTERIOR  !PRIL 
0REPARED IN #OOPERATION WITH THE .EW 9ORK 3TATE $EPARTMENT OF %NVIRONMENTAL #ONSERVATION 
EN PESTICIDES AND PESTICIDE METABOLITES WERE 
DETECTED IN GROUNDWATER SAMPLES COLLECTED FROM 
EACH OF  COMMUNITY WATERSUPPLY #73	 
SYSTEMS IN CENTRAL AND WESTERN .EW 9ORK IN 
!UGUST   4HE SAMPLING SITES CONSISTED OF  WELLS 
THAT RANGED FROM  TO  FEET IN DEPTH AND  SPRING
WATER INFILTRATION GALLERIES  !LL WELLS TAPPED UNCONFINED 
SAND AND GRAVEL AQUIFERS EXCEPT ONE WHICH WAS COMPLETED 
IN KARSTIC LIMESTONE  4HESE SYSTEMS WERE SELECTED BECAUSE 
THEY WERE DEEMED VULNERABLE TO PESTICIDE CONTAMINATION 
ACCORDINGLY THE RESULTS ARE NOT CONSIDERED REPRESENTATIVE OF 
ALL #73 SYSTEMS IN .EW 9ORK 
4HE SAMPLES WERE ANALYZED FOR  PESTICIDES  4WENTY
FOUR OF THE  SAMPLES CONTAINED AT LEAST ONE PESTICIDE 
AND ONE SAMPLE CONTAINED EIGHT PESTICIDES OR PESTICIDE 
METABOLITES  .EW 9ORK 3TATE AND &EDERAL WATERQUALITY 
STANDARDS WERE NOT EXCEEDED IN ANY SAMPLE COLLECTED IN 
THIS STUDY  
!LL PESTICIDES DETECTED IN THE #73 WELLS ARE A 
SPECIFIC CLASS OF HERBICIDES THAT ARE USED TO CONTROL 
BROADLEAF WEEDS AND UNDESIRABLE GRASSES IN AGRICULTURAL 
FIELDS LAWNS AND OTHER AREAS THAT REQUIRE CONTROL OF 
VEGETATION 4HE FOUR COMPOUNDS DETECTED MOST FREQUENTLY 
WERE THE HERBICIDES ATRAZINE AND METOLACHLOR AND 
THEIR METABOLITESDEETHYLATRAZINE AND METOLACHLOR %3!  
-AXIMUM CONCENTRATIONS OF THE FOUR COMPOUNDS RANGED 
FROM  MICROGRAMS PER LITER G,	 FOR DEETHYLATRAZINE 
TO  G, FOR METOLACHLOR %3!  
).42/$5#4)/.
#OMMUNITY WATERSUPPLY SYSTEMS THROUGHOUT THE 
5NITED 3TATES ARE UNDER INCREASING THREAT OF CONTAMINATION 
FROM AGRICULTURAL AND URBANUSE PESTICIDES  )N  
THE 53 'EOLOGICAL 3URVEY 53'3	 IN COOPERATION 
WITH THE .EW 9ORK 3TATE $EPARTMENT OF %NVIRONMENTAL 
#ONSERVATION BEGAN A GROUNDWATERMONITORING PROGRAM 
TO DOCUMENT THE OCCURRENCE AND DISTRIBUTION OF PESTICIDES 
IN  COMMUNITY WATERSUPPLY #73	 WELLS IN WESTERN 
AND CENTRAL .EW 9ORK FIG 	 THAT WERE DEEMED VULNERABLE 
TO PESTICIDE CONTAMINATION  4HESE WELLS 	 TAP RELATIVELY 
SHALLOW UNCONFINED AQUIFERS THAT ARE SUSCEPTIBLE TO 
CONTAMINATION FROM PESTICIDES APPLIED TO LAND SURFACE 
	 INDUCE FLOW TO THE WELL FROM NEARBY SURFACEWATER 
BODIES THAT CONTAIN PESTICIDES OR 	 ARE WITHIN A HALFMILE 
RADIUS OF AREAS WHERE PESTICIDES ARE USED SUCH AS 
CROPLANDS OR URBAN AREAS  7ELLS THAT TAP CONFINED AQUIFERS 
OR THAT ARE NOT IN AGRICULTURAL OR URBAN AREAS WERE 
CONSIDERED LESS VULNERABLE TO PESTICIDE CONTAMINATION AND 
WERE NOT SAMPLED
4HE  PESTICIDES MONITORED IN THIS STUDY ARE COMMONLY 
USED HERBICIDES AND INSECTICIDES AND THEIR METABOLITES  
!LL SAMPLES COLLECTED IN THIS STUDY CONSISTED OF hRAWv 
UNTREATED	 WATER THEREFORE THE RESULTS DO NOT NECESSARILY 
REPRESENT THE CHEMICAL CHARACTERISTICS OF COMMUNITY 
DRINKING WATER AFTER TREATMENT  !LSO THE SAMPLING SITES 
WERE SELECTED FOR THEIR VULNERABILITY TO CONTAMINATION AND 
THEREFORE ARE NOT CONSIDERED TO REPRESENT GROUNDWATER 
QUALITY THROUGHOUT .EW 9ORK 3TATE
4HIS REPORT SUMMARIZES DATA ON THE CONCENTRATION AND 
FREQUENCY OF DETECTION OF THE  PESTICIDES IN SAMPLES 
FROM THE  SITES SAMPLED IN THIS STUDY RELATES THE 
DETECTION OF SELECTED HERBICIDES TO THE PREDOMINANT LAND 
USE AGRICULTURAL OR URBAN	 NEAR THE SAMPLED WELLS AND TO 
THE POTENTIAL FOR INDUCED INFILTRATION FROM NEARBY SURFACE
WATER BODIES AND RELATES THE CONCENTRATION OF THE DETECTED 
COMPOUNDS TO &EDERAL AND 3TATE DRINKINGWATER STANDARDS
345$9 -%4(/$3
4HE 53'3 COLLECTED SAMPLES FROM THE  #73 WELLS 
FIG 	 IN !UGUST   7ELL DEPTHS RANGED FROM  TO 
 FEET BELOW LAND SURFACE TWO INFILTRATION GALLERIES THAT 
COLLECT SPRING WATER ALSO WERE SAMPLED SITES  AND  TABLE 
	  !LL WELLS TAPPED UNCONFINED SAND OR GRAVEL AQUIFERS 
EXCEPT FOR ONE SITE  TABLE 	 WHICH WAS COMPLETED IN 
KARSTIC LIMESTONE
4HE #73 SITES WERE CLASSIFIED INTO TWO CATEGORIES 
THOSE WHOSE WATER CONSISTS SOLELY OF PRECIPITATION THAT 
HAS INFILTRATED THROUGH THE SOIL AT LAND SURFACE AND 
THOSE WHOSE WATER IS LIKELY TO BE DERIVED PARTLY THROUGH 
INDUCED INFILTRATION FROM A NEARBY SURFACEWATER BODY 
TABLE 	  4HE PROBABILITY OF INDUCED INFILTRATION WAS 
IDENTIFIED FROM HYDROGEOLOGIC DATA AND CHEMICAL AND 
BIOLOGICAL ANALYSES OF THE WELL WATER  4HE CLASSIFICATION 
OF SOME OF THE WELLS IS CONSIDERED TENTATIVE HOWEVER 
WHERE DATA WERE INSUFFICIENT  7ELLS THAT ARE POTENTIALLY 
AFFECTED BY INDUCED INFILTRATION WERE IDENTIFIED THROUGH 
THE FOLLOWING INFORMATION 
s 3IMULATIONS BY NUMERICAL FLOW MODELS THAT INDICATED 
GROUNDWATER FLOW FROM A SURFACEWATER BODY TO A 
#73 SITE 
s ! LOSS OF STREAMFLOW WITHIN THE ZONE OF INFLUENCE OF 
A NEARBY #73 PUMPING WELL AS INDICATED BY STREAM
DISCHARGE MEASUREMENTS 
s $OWNWARD INFILTRATION OF STREAM WATER THROUGH 
A STREAMBED NEAR A #73 WELL AS INDICATED BY 
DECLINES IN HYDRAULIC HEADS IN WELLPOINTS PLACED IN 
THE STREAMBED 
s #HEMICAL AND BIOLOGICAL ANALYSES OF SAMPLES 
FROM THE #73 WELLS FOR SPECIFIC CONSTITUENTS FOR 
EXAMPLE ALGAE GIARDIA AND CRYPTOSPORIDIUM	 THAT ARE 
INDICATIVE OF SURFACE WATER QUALITY OR 
s ! SURFACEWATER BODY WITHIN  FEET OF A #73 WELL
%ACH SITE ALSO WAS CLASSIFIED ACCORDING TO THE 
PREDOMINANT LAND USE AGRICULTURAL OR URBAN	 WITHIN A HALF
MILE RADIUS OF THE WELL OR SPRING  ,ANDUSE INTERPRETATIONS 
WERE BASED ON MAPPING DATA GENERATED FROM SATELLITE 
IMAGERY COLLECTED IN  53 'EOLOGICAL 3URVEY 	 
3AMPLES WERE COLLECTED AND PROCESSED BY THE METHODS 
OF 3HELTON 	 AND WERE ANALYZED BY THE 53'3 FOR 
 PESTICIDES AND PESTICIDE METABOLITES THROUGH METHODS 
DESCRIBED BY :AUGG AND OTHERS 	 -EYER AND OTHERS 
	 AND &ERRER AND OTHERS 	  4HE DETECTION LIMITS 
OF THE METHODS USED TO ANALYZE THE SAMPLES RANGED FROM 
 TO  G, TABLE 	  4HE ANALYTICAL METHOD DEVISED 
BY :AUGG AND OTHERS 	 DEVELOPED IN COOPERATION WITH 
THE 53 %NVIRONMENTAL 0ROTECTION !GENCY DETECTS SOME OF 
THE MOST COMMONLY USED PESTICIDES IN THE NATION  
%80,!.!4)/.
7ATER
5RBAN LAND
&OREST OR WETLANDS
!GRICULTURAL LAND
7ELL LOCATION 
AND NUMBER IN TABLE 
   -ILES
+ILOMETERS
,AND 5SE
,AKE /NTARIO
,AK
E %
RIE

 


 


 

 


 



 

  

"ASE FROM 53 #ENSUS 4)'%2LINE FILES 	
!LBERS EQUALAREA CONIC PROJECTION
 SCALE
,AND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/F THE  PESTICIDES FOR WHICH THE SAMPLES WERE 
ANALYZED  WERE DETECTED ALL OF WHICH WERE HERBICIDES 
FIG 	  !T LEAST ONE HERBICIDE OR METABOLITE WAS DETECTED 
IN  OF THE  SAMPLES AND  DIFFERENT HERBICIDES 
OR METABOLITES WERE DETECTED IN ONE SAMPLE SITE  
TABLE 	 4HE PESTICIDES DETECTED IN THE #73 WELLS ARE 
A SPECIFIC CLASS OF HERBICIDES THAT ARE USED TO CONTROL 
BROADLEAF WEEDS AND UNDESIRABLE GRASSES IN AGRICULTURAL 
FIELDS LAWNS AND OTHER AREAS THAT REQUIRE CONTROL OF 
VEGETATION 4HESE HERBICIDES ARE HIGHLY SOLUBLE BUT THEIR 
TOXICITY TO HUMANS IS RELATIVELY LOW COMPARED TO THAT OF 
INSECTICIDES 7ARE 	
0ESTICIDES IN SURFACE WATER AND GROUND WATER OFTEN OCCUR 
AS MIXTURES OF TWO OR MORE COMPOUNDS +OLPIN AND OTHERS 
A	 )N THIS STUDY   PERCENT	 OF THE  SAMPLES 
CONTAINED  OR MORE PESTICIDES OR PESTICIDE METABOLITES BUT 
NO 3TATE OR &EDERAL DRINKINGWATER STANDARDS FOR PESTICIDES 
WERE EXCEEDED 4HIS PERCENTAGE IS HIGHER THAN THE NATIONAL 
AVERAGE FOR TWO OR MORE COMPOUNDS IN A SINGLE WELLWATER 
SAMPLE  PERCENT	 BUT IS NOT REPRESENTATIVE OF THE 3TATES 
&IGURE   ,AND USE AND LOCATION OF SITES SAMPLED IN WESTERN AND CENTRAL .EW 9ORK
4ABLE  ,AND USE AND INlLTRATION OF SURFACE WATER AT  COMMUNITY WATERSUPPLY WELLS IN CENTRAL AND WESTERN .EW 9ORK !UGUST 
;,OCATIONS ARE SHOWN IN lG =
  3TATION NUMBERS ASSIGNED BY 53 'EOLOGICAL 3URVEY 
  #OUNTY WELL NUMBERS ASSIGNED BY 53 'EOLOGICAL 3URVEY  0REFIX DESIGNATES COUNTY NUMBER IS COUNTY SEQUENTIAL NUMBER
  ,AND USE 53'3 	 EXPRESSED AS PERCENTAGE OF AREA WITHIN A HALFMILE RADIUS OF WELL
  0OTENTIAL FOR INDUCED INFILTRATION FROM NEARBY SURFACEWATER BODY  
  "EDROCK WELL IN /NONDAGA ,IMESTONE &ORMATION 
.UMBER 
IN 
lG  #OMMUNITY
53'3 STATION 
NUMBER
#OUNTY 
WELL NO ,OCAL IDENTIlER
7ELL DEPTH 
FEET BELOW 
LAND SURFACE	
,AND USE !FFECTED 
BY INDUCED 
INlLTRATION5RBAN
!GRI
CULTURAL
 &ULTON #ITY OF   /7  7ELL !    YES 
 #LYDE 6ILLAGE OF  7.  7ELL     NO
 3AVANNAH 6ILLAGE OF  7.  )NlLTRATION GALLERY    YES
 %LBA 6ILLAGE OF  '3  7ELL     NO
 6ICTOR 6ILLAGE OF  /4 )NlLTRATION GALLERY SPRING   NO
 -ORRISVILLE 6ILLAGE OF  -  7ELL     NO
 0AVILLION 4OWN OF    '3  7ELL     YES
 5NION 3PRINGS 6ILLAGE OF  #9  3OUTH WELL     NO
 3CHENECTADY #ITY OF  3.  7ELL     YES
 #HERRY 6ALLEY 6ILLAGE OF  /'  7ELL     YES
 #LIFTON 0ARK 4OWN OF  3! 7ELL     NO
 'ENOA 4OWN OF
+ING &ERRY 7ATER $ISTRICT	  #9  7ELL     YES
 6OORHEESVILLE 6ILLAGE OF  !  7ELL     NO
 #ORTLANDVILLE 4OWN OF  #  7ELL      NO
 7AYLAND 6ILLAGE OF  3"  7ELL     NO
 #ATTAURAGUS )NDIAN 2ESERVATION  % 2ESERVATION WELL    NO
 #OHOCTON 6ILLAGE OF  3"  7ELL     YES
 (ECTOR (AMLET OF  39  7ELL     YES
 -ARATHON 6ILLAGE OF  #  7ELL     YES
 +INDERHOOK 6ILLAGE OF  #" 7ELL     YES
 3IDNEY 6ILLAGE OF  $  7ELL     YES
 "ELMONT 6ILLAGE OF  !'  7ELLS  AND     YES
 3HERMAN 6ILLAGE OF  #5  7ELL     NO
 #ORNING #ITY OF  3"  7ELL     YES
 *OHNSON #ITY  "-  7ELL     YES
 /LEAN #ITY OF  #4  7ELL     NO
 7OODBOURNE 4OWN OF  36  7ELL     NO
 7APPINGER 4OWN OF  $5 7ELL     NO
 -ONTGOMERY 6ILLAGE OF  / (OLT WELL     NO
 0INE )SLAND 7ATER $ISTRICT   / 7ELL     NO
 #ROTONON(UDSON 6ILLAGE OF  7%  7ELL     YES
 3UFFERN 6ILLAGE OF  2/  7ELL     YES

GROUND WATER BECAUSE ALL WELLS WERE CHOSEN SPECIFICALLY FOR 
THEIR VULNERABILITY TO PESTICIDE CONTAMINATION AND THUS DO 
NOT REPRESENT A RANDOM SAMPLING  
4HE HERBICIDE METOLACHLOR WAS DETECTED IN SAMPLES 
FROM  OF THE  WELLS  4HE CONCENTRATION IN  SAMPLES 
WAS BELOW  G, ALTHOUGH THE CONCENTRATION IN ONE 
SITE  TABLE 	 WAS  G,  4HE RELATIVELY HIGH 
CONCENTRATION OF METOLACHLOR AT THIS WELL IS ATTRIBUTED TO 
THE HIGH PERCENTAGE OF AGRICULTURAL LAND AROUND THE WELL  
-ETOLACHLOR IS USED AS WEED CONTROL ON CROPS SUCH AS CORN 
SOYBEANS POTATOES AND HAY AND IS THE PARENT COMPOUND 
OF METOLACHLOR %3! AND METOLACHLOR /!  4HESE TWO 
METABOLITES WERE DETECTED IN SAMPLES FROM  OF THE  
WELLS AND THE CONCENTRATIONS IN ALL BUT ONE OF THE SAMPLES 
WERE ABOVE  G,  3ITE  HAD THE HIGHEST CONCENTRATION 
OF METOLACHLOR %3!  G,	 WHICH WAS THE MAXIMUM 
CONCENTRATION OF ANY COMPOUND DETECTED IN THIS STUDY
 4HE HERBICIDE ATRAZINE WHICH IS USED IN AGRICULTURAL 
AND URBAN AREAS WAS DETECTED IN SAMPLES FROM  OF THE 
 WELLS THE MAXIMUM CONCENTRATION WAS  G,  
!TRAZINE HAS BEEN THE PESTICIDE DETECTED MOST FREQUENTLY 
IN GROUNDWATER STUDIES IN THE PAST THIS IS ATTRIBUTED TO ITS 
EXTENSIVE USE "ARBASH AND 2ESEK 	  $EETHYLATRAZINE 
A METABOLITE OF ATRAZINE WAS DETECTED IN SAMPLES FROM  
OF THE  WELLS THE MAXIMUM CONCENTRATION WAS  
G,  %VERY SAMPLE IN WHICH ATRAZINE WAS DETECTED ALSO 
4ABLE  $ETECTION LIMITS FOR THE  PESTICIDE AND PESTICIDE METABOLITES FOR WHICH SAMPLES WERE ANALYZED !UGUST  
;%3!  ETHANASULFONIC ACID /! OXANILIC ACID $ETECTIONLIMIT CONCENTRATIONS IN PARENTHESES	 ARE IN MICROGRAMS PER LITER=
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 $ETECTION 
0ESTICIDE     LIMIT
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(#(   	 $IELDRIN   	 -OLINATE   	 0ROPANIL   	
!TRAZINE   	 $ISULFOTON   	 .APROPAMIDE   	 0ROPARGITE   	
"ENmURALIN   	 %04#   	 PPa$$%
   	 3IMAZINE   	
"UTYLATE    	 %THALmURALIN   	  0ARATHION   	 4EBUTHIURON   	
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METHYL  	 4ERBACIL   	
#ARBOFURAN   	 &ONOFOS   	 0EBULATE   	 4ERBUFOS   	
#HLORPYRIFOS   	 ,INDANE   	 0ENDIMETHALIN   	 4HIOBENCARB   	
#YANAZINE   	 ,INURON   	 CIS0ERMETHRIN   	 4RIALLATE   	
$#0!   	 -ALATHION   	 0HORATE    	 4RImUARLIN   	 
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CONTAINED DEETHYLATRAZINE  !TRAZINE AND DEETHYLATRAZINE 
WERE THE MOST COMMONLY DETECTED PESTICIDES FOUND 
TOGETHER IN THIS STUDY AS WELL AS IN A PREVIOUS STUDY OF 
PESTICIDES IN GROUND WATER THROUGHOUT THE 5NITED 3TATES 
+OLPIN AND OTHERS A	  
4HE HERBICIDE ALACHLOR WAS NOT DETECTED IN ANY SAMPLE 
BUT ITS METABOLITE ALACHLOR %3! WAS FOUND IN  WELL 
SAMPLES AND ITS METABOLITE ALACHLOR /! WAS FOUND IN  
WELL SAMPLE ALL FOUR CONCENTRATIONS EXCEEDED  G,  
0ROMETON WHICH IS USED FOR WEED CONTROL ALONG UTILITY AND 
TRANSPORTATION RIGHTSOFWAY AND AT ELECTRICITY SUBSTATIONS 
WAS DETECTED IN SAMPLES FROM  OF THE WELLS SAMPLED 
SITES      TABLE 	  3ITES   AND  
ARE IN URBAN AREAS THIS MAY ACCOUNT FOR THE PROMETON 
DETECTIONS  3ITES  AND  ARE IN AGRICULTURAL AREAS 
HOWEVER AND THE REASON FOR DETECTION IS UNKNOWN  .ONE 
OF THE PROMETON CONCENTRATIONS EXCEEDED  G,  4HE 
HERBICIDES SIMAZINE AND METRIBUZIN WERE EACH DETECTED AT 
ONE SITE SITES  AND  RESPECTIVELY	 AT CONCENTRATIONS 
LESS THAN  G,
#/-0!2)3/. 7)4( ,/.' )3,!.$ 345$)%3
! SIMILAR STUDY OF GROUND WATER FROM  WELLS IN 
3UFFOLK #OUNTY ON ,ONG )SLAND 0HILLIPS AND OTHERS 
A	 FOLLOWED THE METHODS USED IN THIS STUDY AND 
FOUND  PESTICIDES  &IVE INSECTICIDES WERE DETECTED  
OF WHICH WERE IN MORE THAN  PERCENT OF THE SAMPLES  
4HE  PESTICIDES DETECTED AT THE HIGHEST FREQUENCY AND AT 
THE HIGHEST CONCENTRATIONS WERE THE HERBICIDES ATRAZINE 
METOLACHLOR SIMAZINE AND TEBUTHIURON THE METOLACHLOR 
METABOLITES METOLACHLOR %3! AND METOLACHLOR /! AND THE 
SIMAZINE AND ATRAZINE METABOLITE DEISOPROPYLATRAZINE  4HE 
MAXIMUM CONCENTRATIONS OF THESE  PESTICIDES RANGED FROM 
 TO  G,  $RINKINGWATER STANDARDS WERE EXCEEDED 
IN SAMPLES FROM SEVERAL WELLSTHE 3TATE AND &EDERAL 
-AXIMUM #ONTAMINANT ,EVELS -#,S	 FOR SIMAZINE WERE 
EXCEEDED IN  SAMPLES THE .EW 9ORK 3TATE #LASS '! 
STANDARDS FOR DIELDRIN WERE EXCEEDED IN  SAMPLES AND 
THOSE FOR SIMAZINE IN  SAMPLES  !S IN THE PRESENT STUDY 
OF #73 SITES IN WESTERN AND CENTRAL .EW 9ORK ALL SAMPLES 
"%.%&)43 /& ,/7 $%4%#4)/. ,)-)43
4HE USE OF ANALYTICAL METHODS WITH LOW DETECTION LIMITS FOR THE ANALYSIS OF MANY PESTICIDES IN THIS STUDY RESULTED 
IN A HIGHER FREQUENCY OF DETECTION THAN WOULD BE OBTAINED FROM LESS SENSITIVE METHODS  4HE USE OF ANALYTICAL 
METHODS WITH SUCH LOW DETECTION LIMITS NOT ONLY AIDS IN THE IDENTIFICATION OF TRACE AMOUNTS OF PESTICIDES IN WATER 
IT ALLOWS RESEARCHERS TO DISCERN RELATIONS BETWEEN PESTICIDE EXPOSURE AND HUMAN HEALTH  4HESE LOW DETECTION LIMITS 
ALSO INCREASE THE LIKELIHOOD THAT PESTICIDES NOT DETECTED IN THE ANALYSIS ARE TRULY ABSENT FROM THE WATER SAMPLES
!LMOST ALL CONCENTRATIONS OF PROMETON METOLACHLOR SIMAZINE METRIBUZIN DEETHYLATRAZINE AND ATRAZINE WERE 
WELL BELOW  G, THE DETECTION LIMIT COMMONLY USED IN ROUTINE PESTICIDE MONITORING  4HE LOW DETECTION LIMITS 
USED IN THIS STUDY REVEALED DEETHYLATRAZINE IN MORE THAN HALF OF THE SAMPLES AND ATRAZINE IN ALMOST HALF OF THE 
SAMPLES  -ETOLACHLOR WAS DETECTED IN ONE QUARTER OF THE SAMPLES
-ETABOLITES ARE FORMED WHEN A PARENT COMPOUND DEGRADES TYPICALLY 
THROUGH THE ACTION OF BACTERIA WITHIN THE SOIL ZONE TO WHICH THE 
PARENT COMPOUND IS APPLIED THUS THE CONCENTRATIONS OF METABOLITES IN 
GROUND WATER COMMONLY ARE HIGHER THAN THAT OF THE PARENT COMPOUND  
3OME METABOLITES CAN FORM FROM THE DEGRADATION OF MORE THAN 
ONE COMPOUND FOR EXAMPLE DEISOPROPYLATRAZINE CAN FORM FROM THE 
DEGRADATION OF EITHER ATRAZINE OR SIMAZINE 4HURMAN AND OTHERS 	 
/THER METABOLITES ARE SPECIFIC TO ONLY ONE PARENT COMPOUND FOR 
EXAMPLE METOLACHLOR %3! AND METOLACHLOR /! ARE DERIVED SOLELY 
FROM THE PARENT COMPOUND METOLACHLOR  
3AMPLING FOR HERBICIDE METABOLITES IN THIS STUDY WAS MOTIVATED IN 
PART BY FINDINGS IN OTHER STUDIES THAT HAVE SHOWN METOLACHLOR %3! 
METOLACHLOR /! AND DEISOPROPYLATRAZINE TO BE COMMONLY PRESENT IN 
GROUND WATER IN AGRICULTURAL AREAS +OLPIN AND OTHERS  +OLPIN AND 
OTHERS B 0HILLIPS AND OTHERS A 0HILLIPS AND OTHERS B	  
#ONCENTRATIONS OF THESE METABOLITES OFTEN EQUALED OR EXCEEDED THOSE 
OF THE PARENT COMPOUND  &EW IF ANY &EDERAL WATERQUALITY STANDARDS 
HAVE BEEN ESTABLISHED FOR THESE METABOLITES
7(!4 !2% 
-%4!"/,)4%3

CONSISTED OF UNTREATED WATER FROM WELLS IN VULNERABLE 
SETTINGS AND THEREFORE MAY NOT REPRESENT THE QUALITY OF 
TREATED WATER PROVIDED FOR PUBLIC CONSUMPTION
4HE RESULTS OF THE PRESENT STUDY DIFFER FROM THOSE OF 
THE  ,ONG )SLAND STUDY 0HILLIPS AND OTHERS A	 
IN THAT 	 NO INSECTICIDES WERE DETECTED 	 HERBICIDES 
WERE DETECTED LESS FREQUENTLY AND AT LOWER CONCENTRATIONS 
AND 	 NO 3TATE OR &EDERAL DRINKINGWATER STANDARDS 
WERE EXCEEDED  )NSECTICIDES TEND TO BE DETECTED AT LOWER 
FREQUENCIES AND AT LOWER CONCENTRATIONS IN AGRICULTURAL 
AREAS THAN IN URBANIZED AREAS SUCH AS ,ONG )SLAND +OLPIN 
AND OTHERS A 'ILLIOM AND OTHERS 	  3IMAZINE 
AND TEBUTHIURON WHICH ARE USED ON ,ONG )SLAND FOR WEED 
CONTROL IN URBAN AREAS WERE DETECTED IN  AND  PERCENT 
OF THE 3UFFOLK #OUNTY WELLS RESPECTIVELY  )N CONTRAST 
SIMAZINE WAS DETECTED IN ONLY ONE SAMPLE SITE 	 
WHICH IS IN A VINEYARD AREA WHERE SIMAZINE IS USED AND 
TEBUTHIURON WAS NOT DETECTED  4HE HERBICIDE METABOLITE 
DEISOPROPYLATRAZINE WHICH WAS DETECTED IN  PERCENT 
OF THE 3UFFOLK #OUNTY WATER SAMPLES WAS NOT DETECTED 
IN ANY OF THE SAMPLES COLLECTED IN THE PRESENT STUDY 
PROBABLY BECAUSE ITS MAIN PARENT COMPOUND SIMAZINE	 IS 
NOT WIDELY USED IN CENTRAL AND WESTERN .EW 9ORK  )N 
GENERAL RELATIVELY FEW URBANUSE PESTICIDES WERE DETECTED 
IN SAMPLES FROM THE #73 WELLS BECAUSE THE AREAS AROUND 
THESE WELLS ARE PREDOMINANTLY AGRICULTURAL AND RURAL
#/.#%.42!4)/. ). -)#2/'2!-3 0%2 ,)4%2
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3HADED AREA REPRESENTS
RANGE BELOW 
METHOD DETECTION LIMIT 
ESTIMATED CONCENTRATION	
       
       
&EDERAL -AXIMUM #ONTAMINANT ,EVEL -#,	
&EDERAL ,IFETIME (EALTH !DVISORY (!	
.EW 9ORK 3TATE -AXIMUM #ONTAMINANT ,EVEL
.EW 9ORK 3TATE #LASS '!
A  %STIMATED CONCENTRATION BECAUSE OF LOW OR INCONSISTENT RECOVERY
B  .EW 9ORK 3TATE 3URFACE 7ATER 3TANDARD EQUALS CLASS '! STANDARD
./4%
0ERCENTAGE VALUES AND CONSTITUENT RANGE INCLUDE QUANTIFIABLE DETECTIONS BELOW
METHOD DETECTION LIMITS 0ERCENTAGE VALUES MAY NOT BE COMPARABLE BETWEEN
PESTICIDES BECAUSE 	 DETECTION LIMITS DIFFER AND 	 THE NUMBER OF QUANTIFIABLE
DETECTIONS BELOW THE METHOD DETECTION LIMIT DIFFER .EW 9ORK 3TATE REGULATIONS
INCLUDE GENERAL STANDARDS OF  MG, FOR 5NSPECIFIED /RGANIC #ONTAMINANTS AND
 MG, FOR 0RINCIPAL /RGANIC #ONTAMINANTS .EW 9ORK 3TATE WATERQUALITY STANDARDS
ARE BASED ON .EW 9ORK 3TATE $EPARTMENT OF %NVIRONMENTAL #ONSERVATION 	
AND .EW 9ORK 3TATE $EPARTMENT OF (EALTH 	 &EDERAL WATERQUALITY STANDARDS
ARE BASED ON 53 %NVIRONMENTAL 0ROTECTION !GENCY 	 &EDERAL -#, STANDARDS
ARE BASED ON A ONEYEAR AVERAGE CONCENTRATION OF MORE THAN ONE SAMPLE 
&IGURE   #ONCENTRATION OF PESTICIDES DETECTED IN SAMPLES COLLECTED 
FROM  COMMUNITY WATERSUPPLY WELLS IN !UGUST  AND 
PERCENTAGE OF SAMPLES IN WHICH EACH PESTICIDE WAS DETECTED 

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! STATISTICAL COMPARISON OF THE 
PRESENCE OF CERTAIN PESTICIDES AND 
PESTICIDE METABOLITES IN WATER FROM 
THE #73 WELLS WITH LAND USE 
AROUND THE WELLS INDICATES A 
CORRELATION FIG 	  4HIS TYPE 
OF COMPARISON CAN PROVIDE AN 
INDICATION OF THE SOURCES OF THESE 
PESTICIDES  4HE COMPARISONS ARE 
COMPLICATED BY SEVERAL FACTORS 
HOWEVER SUCH AS 	 THE DISTANCE 
THAT GROUND WATER HAS TRAVELED SINCE 
PESTICIDES REACHED THE WATER TABLE 
	 THE DIRECTIONS OF GROUNDWATER 
FLOW  	 CHANGES IN LANDUSE 
PATTERNS SINCE THE PESTICIDES ENTERED 
THE GROUND WATER AND 	 THE 
EFFECTS OF GROUNDWATER PUMPING 
ON FLOW PATHS TO THE WELL FOR 
EXAMPLE IF FLOW PATHS INTERSECT 
NEARBY SURFACEWATER BODIES 
PUMPING CAN INDUCE INFILTRATION 
OF SURFACE WATER WHICH IN TURN 
CAN CONTAIN CONTAMINANTS SUCH AS 
PESTICIDES 
#ONCENTRATIONS OF ATRAZINE AND 
METOLACHLOR WHICH WERE DETECTED 
IN MORE THAN  PERCENT OF THE 
#73 SAMPLES WERE COMPARED WITH 
THE AMOUNTS OF AGRICULTURAL AND 
URBAN LAND WITHIN A HALFMILE RADIUS 
AROUND EACH WELL  !TRAZINE AND 
METOLACHLOR CONCENTRATIONS INCREASE 
AS THE PERCENTAGE OF AGRICULTURAL 
LAND INCREASES AND DECREASE AS THE 
PERCENTAGE OF URBAN LAND INCREASES 
FIG 	  4HE COMMON USE OF 
METOLACHLOR FOR CONTROL OF GRASSES 
AND BROADLEAF WEEDS IN CROPS 
WOULD EXPLAIN THE OBSERVED LINEAR 
CORRELATION OF METOLACHLOR 
CONCENTRATION WITH AGRICULTURAL LAND 
USE  4HE USE OF ATRAZINE IN 
URBAN AND RESIDENTIAL AREAS AS 
WELL AS IN AGRICULTURAL AREAS 
WEAKENS THE OBSERVED CORRELATION 
WITH AGRICULTURAL LAND USE FIG 	  
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3OME WELLS ARE SURROUNDED BY ONLY SMALL AREAS OF AGRICULTURAL AND 
URBAN LAND BUT CONTAIN MODERATE TO HIGH CONCENTRATIONS OF ATRAZINE  &OR 
EXAMPLE THE LAND SURROUNDING SITE  IS ONLY  PERCENT URBAN AND  
PERCENT AGRICULTURAL TABLE 	 BUT THE ATRAZINE CONCENTRATION WAS HIGHER 
THERE THAN IN SEVERAL WELLS WITH MORE AGRICULTURAL OR URBAN LAND NEARBY 
&%$%2!, !.$ .%7 9/2+ 34!4% 7!4%2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4HIS REPORT COMPARES THE CONCENTRATIONS OF PESTICIDES DETECTED IN THIS STUDY WITH 3TATE AND &EDERAL 
STANDARDS LISTED BELOW  4HE STANDARDS ARE BASED ON CONCENTRATIONS OF INDIVIDUAL PESTICIDES AND DO 
NOT ACCOUNT FOR MIXTURES OF PESTICIDES  7EBSITES WITH ADDITIONAL INFORMATION ON THE &EDERAL STANDARDS 
ARE INCLUDED
s &EDERAL -AXIMUM #ONTAMINANT ,EVELS -#,S	 ARE THE MAXIMUM PERMISSIBLE CONCENTRATION 
OF A CONTAMINANT IN WATER THAT IS DELIVERED TO ANY USER OF A PUBLIC WATER SYSTEM UNDER 
PROVISIONS OF THE &EDERAL 3AFE $RINKING 7ATER !CT 53 %NVIRONMENTAL 0ROTECTION !GENCY 	  
-#,S ARE SET AS CLOSE AS FEASIBLE TO THE CONCENTRATION AT WHICH NO KNOWN OR ANTICIPATED 
ADVERSE EFFECTS ON HEALTH ARE EXPECTED TO OCCUR  &EDERAL -#,S ARE BASED ON A YEAR 
AVERAGE CONCENTRATION OF MORE THAN ONE SAMPLE   
HTTPWWWEPAGOVSAFEWATERGLOSSARYHTML
s &EDERAL (EALTH !DVISORY VALUES (!	 ARE ESTABLISHED BY THE 53 %NVIRONMENTAL 0ROTECTION !GENCY 
UNDER THE 3AFE $RINKING 7ATER !CT WHERE ADEQUATE SCIENTIFIC INFORMATION IS AVAILABLE BUT AN -#, HAS 
NOT YET BEEN OFFICIALLY SET   HTTPWWWEPAGOV/344OOLSDWSTDSHTML
s .EW 9ORK 3TATE -AXIMUM #ONTAMINANT ,EVELS ARE ESTABLISHED UNDER THE .EW 9ORK 3TATE $EPARTMENT 
OF (EALTH 0UBLIC 7ATER 3YSTEMS 2EGULATIONS .EW 9ORK 3TATE $EPARTMENT OF (EALTH 	 3TATE 
-#,S ARE SIMILAR TO &EDERAL -#,S BUT INCLUDE GENERAL STANDARDS THAT APPLY TO ANY ORGANIC CHEMICAL 
CONTAMINANT THAT DOES NOT HAVE A &EDERAL -#,  4HESE INCLUDE A STANDARD OF  	  G, FOR 0RINCIPAL 
/RGANIC #ONTAMINANTS 0/#S	 	  G, FOR ANY 5NSPECIFIED /RGANIC #ONTAMINANT 5/#	 AND 
	  G, FOR THE TOTAL OF 0/#S AND 5/#S
s .EW 9ORK 3TATE #LASS '! 3TANDARDS ARE SET BY THE .EW 9ORK 3TATE $EPARTMENT OF %NVIRONMENTAL 
#ONSERVATION ON THE BASIS OF HEALTHBASED OR ESTHETICBASED PROCEDURES ESTABLISHED IN .EW 9ORK 3TATE 
REGULATIONS .EW 9ORK 3TATE $EPARTMENT OF %NVIRONMENTAL #ONSERVATION 	 TO PROTECT AMBIENT 
GROUND WATERS THAT ARE A POTENTIAL SOURCE OF DRINKING WATER  #LASS '! 3TANDARDS ARE USED FOR 
PROTECTION OF THE RESOURCE RATHER THAN AS A MAXIMUM ALLOWABLE LIMIT FOR WATER CONSUMPTION AND USE  
!CCORDINGLY THESE RISKBASED VALUES ARE TYPICALLY MORE STRINGENT THAN DRINKINGWATER -#,S
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&IGURE  !TRAZINE AND METOLACHLOR CONCENTRATIONS IN SAMPLES FROM COMMUNITY WATERSUPPLY WELLS IN .EW 9ORK  AND 
PERCENTAGE OF AGRICULTURAL AND URBAN LAND WITHIN A HALFMILE RADIAL AREA AROUND THE WELLS 3ITE  DISCUSSED IN TEXT	
&IGURE   #ONCENTRATION OF ATRAZINE METOLACHLOR AND THEIR METABOLITES IN WATER SAMPLES FROM COMMUNITY 
WATERSUPPLY WELLS IN .EW 9ORK 3TATE   ! 7ELLS WITH WATER THAT IS POTENTIALLY AFFECTED BY INDUCED 
INFILTRATION OF SURFACE WATER  " 7ELLS WITH WATER DERIVED MAINLY THROUGH DIRECT INFILTRATION OF PRECIPITATION 
THROUGH LAND SURFACE .$  NOT DETECTED	 
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FIG 	  4HIS RESULT IS ATTRIBUTED TO THE INDUCED INFILTRATION 
OF WATER FROM 3ENECA ,AKE BY PUMPING AT SITE   
4HE INFILTRATION OF LAKE WATER HAS A GREATER EFFECT ON 
WELLWATER QUALITY THAN DOES THE LAND USE NEAR THIS 
WELL HENCE BASINWIDE LANDUSE EFFECTS CAN COMPLICATE 
STATISTICAL CORRELATIONS OF PESTICIDE CONCENTRATIONS WITH 
LAND USE AT THE NEARBY WELL SITES THAT ARE AFFECTED BY 
INFILTRATION OF SURFACE WATER     
4HE #73 WELL SAMPLES WERE COLLECTED IN EARLY !UGUST 
 AFTER A PERIOD OF STORM RUNOFF IN EARLY *ULY TO 
OBTAIN GROUND WATER THAT WAS LIKELY TO CONTAIN PESTICIDES 
DERIVED FROM INDUCED INFILTRATION OF SURFACE WATER  4HE 
HERBICIDES TYPICALLY DETECTED AT THE WELLSATRAZINE AND 
METOLACHLORARE GENERALLY APPLIED TO FIELDS IN LATE 
SPRING TO MIDSUMMER AND CAN BE FLUSHED FROM THE SOIL 
INTO STREAMS AND LAKES BY RAIN THAT FALLS SOON AFTER 
APPLICATION  !S A RESULT THE CONCENTRATIONS OF PESTICIDE 
PARENT COMPOUNDS IN DOWNSTREAM SURFACEWATER BODIES 
CAN EXCEED THOSE OF THE METABOLITES %CKHARDT AND OTHERS 
 0HILLIPS AND OTHERS  B	  -ORE THAN HALF 
OF THE #73 WELLS SAMPLED IN THIS STUDY ARE WITHIN  
FEET OF STREAMS RIVERS OR LAKES AND PUMPING OF THE WELLS 
MAY INDUCE INFILTRATION FROM THOSE SURFACEWATER BODIES 
4HE  MONTHS THAT PRECEDED THE !UGUST  SAMPLING 
WERE EXCEEDINGLY DRY IN WESTERN .EW 9ORK HOWEVER 
THUS LITTLE PESTICIDE WAS FLUSHED INTO SURFACEWATER BODIES 
!CCORDINGLY THE RESULTS OF THIS STUDY DO NOT REFLECT THE 
EFFECTS OF INDUCED INFILTRATION THAT WOULD BE EXPECTED IN 
WETTER YEARS 
!TRAZINE WAS DETECTED IN  OF THE  WELLS CLASSIFIED 
AS AFFECTED BY INDUCED INFILTRATION OF SURFACE WATER AND 
ITS METABOLITE DEETHYLATRAZINE WAS DETECTED IN  OF THESE 
WELLS  !TRAZINE CONCENTRATIONS EXCEEDED THOSE OF ITS 
METABOLITE IN  OF THE  WELLS AT WHICH BOTH COMPOUNDS 
WERE DETECTED FIG !	  -ETOLACHLOR WAS DETECTED IN  OF 
THE  AFFECTED WELLS AND METOLACHLOR %3! WAS DETECTED IN 
 OF THESE WELLS  4HE METOLACHLOR CONCENTRATION EXCEEDED 
THAT OF ITS METABOLITES IN  OF THE  WELLS  
3AMPLES FROM THE  WELLS CLASSIFIED AS UNAFFECTED 
BY INDUCED INFILTRATION HAD SLIGHTLY FEWER DETECTIONS 
4HIS STUDY WOULD NOT HAVE BEEN POSSIBLE WITHOUT THE COOPERATION OF THE DIFFERENT TOWNS CITIES AND VILLAGES 
THAT ALLOWED US TO SAMPLE THEIR WATER SUPPLIES 7E ALSO THANK 2ON %NTRINGER AND 0AUL +ACZMARCZYK OF THE 
.EW 9ORK 3TATE $EPARTMENT OF (EALTH WHO PROVIDED USEFUL INFORMATION AND COMMENTS DURING THE STUDY
!#+./7,%$'-%.4

AND TYPICALLY LOWER CONCENTRATIONS OF ATRAZINE AND 
DEETHYLATRAZINE THAN THOSE FROM THE INDUCEDINFILTRATION 
WELLS FIG "	  4HE CONCENTRATIONS OF METABOLITES AT 
ALL BUT ONE OF THESE WELLS EXCEEDED THOSE OF THE PARENT 
COMPOUNDS AN INDICATION THAT THE WATER AT THESE WELLS 
IS DERIVED PRIMARILY FROM PRECIPITATION THAT INFILTRATES 
THROUGH THE SOIL WHERE METABOLITES ARE FORMED THROUGH THE 
CONTACT OF PARENT COMPOUNDS WITH SOIL BACTERIA
4HE CORRELATION BETWEEN WELL CLASSIFICATION PRESENCE 
OR ABSENCE OF INDUCED INFILTRATION	 AND 	 PESTICIDE 
OCCURRENCE OR 	 RATIO OF PARENT COMPOUNDS TO 
METABOLITES DOES NOT APPLY AT SOME WELLS  &OR EXAMPLE 
THE 3AVANNAH WELL SITE  TABLE 	 WHICH WAS CLASSIFIED 
AS AN INDUCED INFILTRATION WELL DID NOT CONTAIN ANY 
PARENT COMPOUNDS AND ONLY MODERATE CONCENTRATIONS OF 
METABOLITES FIG !	  #ONVERSELY THE #LYDE WELL SITE 
	 WHICH IS NOT AFFECTED BY INDUCED INFILTRATION CONTAINED 
RELATIVELY HIGH CONCENTRATIONS OF METOLACHLOR AND ITS 
TWO METABOLITES FIG "	 THIS IS ATTRIBUTED TO THE HIGH 
PERCENTAGE OF AGRICULTURAL LAND SURROUNDING THIS WELL 
35--!29
)N !UGUST  A GROUNDWATER SAMPLE WAS COLLECTED 
FROM EACH OF  COMMUNITY WATERSUPPLY #73	 SYSTEMS 
THROUGHOUT CENTRAL AND WESTERN .EW 9ORK 3TATE THAT WERE 
DEEMED VULNERABLE TO PESTICIDE CONTAMINATION  4HESE 
WELLS TAP RELATIVELY SHALLOW UNCONFINED AQUIFERS THAT ARE 
SUSCEPTIBLE TO CONTAMINATION FROM PESTICIDES APPLIED TO 
LAND SURFACE INDUCE FLOW FROM NEARBY SURFACEWATER BODIES 
THAT CONTAIN PESTICIDES OR ARE WITHIN A HALFMILE RADIUS 
OF AREAS WHERE PESTICIDES ARE USED SUCH AS CROPLANDS OR 
URBAN AREAS  4HE RESULTS OF THIS STUDY THEREFORE ARE NOT 
CONSIDERED TO REPRESENT GROUNDWATER QUALITY THROUGHOUT 
.EW 9ORK 3TATE  
/F THE  PESTICIDES FOR WHICH THE SAMPLES WERE 
ANALYZED  WERE DETECTED ALL OF WHICH WERE HERBICIDES  
/F THE  SAMPLES ANALYZED  CONTAINED AT LEAST 
ONE PESTICIDE OR METABOLITE AND ONE CONTAINED  
COMPOUNDS  4HE FOUR COMPOUNDS DETECTED MOST FREQUENTLY 
WERE THE HERBICIDES ATRAZINE AND METOLACHLOR AND 
THEIR METABOLITESDEETHYLATRAZINE AND METOLACHLOR %3!  
#ONCENTRATIONS OF THE PESTICIDES DETECTED IN THIS STUDY DID 
NOT EXCEED 3TATE OR &EDERAL WATERQUALITY STANDARDS
4HE RESULTS FROM THE PRESENT STUDY DIFFER FROM THOSE OF 
A SIMILAR  STUDY IN 3UFFOLK #OUNTY ON ,ONG )SLAND IN 
THAT THIS STUDY DETECTED 	 NO INSECTICIDES 	 HERBICIDES 
AT LOWER FREQUENCIES AND AT LOWER CONCENTRATIONS AND 	 
NO CONCENTRATIONS THAT EXCEEDED 3TATE OR &EDERAL DRINKING 
WATER STANDARDS  4HESE DIFFERENCES ARE ATTRIBUTED MAINLY TO 
THE HIGH PERCENTAGE OF URBAN LAND AROUND THE ,ONG )SLAND 
WELLS AND THE PREDOMINANCE OF AGRICULTURAL AND RURAL LAND 
SURROUNDING THE CENTRAL AND WESTERN .EW 9ORK WELLS    
! STATISTICAL COMPARISON OF THE PRESENCE OF CERTAIN 
PESTICIDES IN WATER FROM THE #73 WELLS WITH LAND 
USE WITHIN A HALFMILE RADIUS OF THE WELLS INDICATES 
A CORRELATION  4HE CONCENTRATIONS OF ATRAZINE AND 
METOLACHLOR TWO PESTICIDES FREQUENTLY USED ON AGRICULTURAL 
FIELDS	 INCREASE IN PROPORTION TO THE PERCENTAGE OF 
AGRICULTURAL LAND SURROUNDING THE WELL SITES AND DECREASE 
IN PROPORTION TO THE PERCENTAGE OF URBAN LAND SURROUNDING 
THE SITES  
4HE RELATION BETWEEN LAND USE AND PESTICIDE 
CONCENTRATION IS COMPLICATED BY THE INDUCED INFILTRATION 
OF WATER FROM NEARBY SURFACEWATER BODIES INTO WELLS  
0ESTICIDE PARENT COMPOUNDS MAINLY ATRAZINE AND 
METOLACHLOR	 CAN BE DIRECTLY FLUSHED FROM AGRICULTURAL 
FIELDS INTO SURFACEWATER BODIES BY STORM RUNOFF SOON 
AFTER PESTICIDE APPLICATION )N THIS STUDY CONCENTRATIONS 
AND DETECTION FREQUENCIES OF PESTICIDE COMPOUNDS WERE 
GENERALLY LARGER IN WELLS CLASSIFIED AS AFFECTED BY INDUCED 
INFILTRATION THAN IN WELLS CLASSIFIED AS UNAFFECTED BY INDUCED 
INFILTRATION  3URFACEWATER QUALITY CAN BE AFFECTED BY 
LAND USE THROUGHOUT THE ENTIRE WATERSHED THEREFORE THE 
PESTICIDE CONCENTRATIONS IN WELL WATER AFFECTED BY INDUCED 
INFILTRATION MAY BE INCONSISTENT WITH LAND USE IN THE AREA 
IMMEDIATELY SURROUNDING THE WELL
4HIS REPORT AND ADDITIONAL EARTH SCIENCE INFORMATION CAN BE FOUND ON THE 7ORLD 7IDE 7EB AT HTTPNYUSGSGOV 
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